NEW AUSTRALIAN ALLODAPINE BEES (SUBGENUS EXONEURELLA 
MICHENER) AND THEIR IMMATURES (HYMENOPTERA: 
ANTHOPHORIDAE) 


by T. F. HOUSTON” 


Summary 


Houston. T. F. (1976).—New Australian Allodapine bees (subgenus Exonenrella Michener} 
and their immatures (Hymenoptera: Anthophoridae). Trans. R. Soc. 5 Aust, 10001), 
15-28, 28 February, 1976. 

Three new species of Exoneura Smith (E. eremophilu, E. setosa and E, tridentata) are 
described and figured. They are assigned to the formerly monotypic subgenus Exvneurella 
Michener and both adults and immatures of the new species are compared with thóść already 
described for the fype-species, E. lawsoni Rayment. A key for identification of adults is 


provided, 


Females of E. widentdła vary greatly in size and exhibit allometrie variation of the head 


and metasoma. 


Introduction 


The chief purpose of this paper is to provide 
names for three species of bees whose ethology 
is to be dealt with in a subsequent work. An 
exhaustive examination of material from col- 
lections has not been attempted und the des- 
criptions to follow are based on specimens in 
the collections of the author and the South 
Australian Museum. 

The three new species are assigned to the 
subgenus Exoneurella Michener (of Exoneura 
Smith) which formerly contained only the 
type-species, E. Jawsoni Rayment. Since 
Exoneurella was founded partly on the basis 
of the larval characteristics of E. lawsoni, it 
seemed of interest to describe and compare 
immatures Of the new species, Generally, the 
characteristics of the new specics support re- 
tention of Exeneurella as a discreet taxon. 

The size-correlated variation of females of 
E. tridentata sp, nov. is detailed below as it is 
significant in terms of the bionomics of the 
species. Such variation is unusual amongst 
allodapine bees and in the family Antho- 
phoridae as a whole. 

The following abbreviations are used tor 
the names of institutions and collections te- 
ferred to in the text below: ANIC (Australian 
National Insect Collection, C.S.LR.O.. Can- 


berra), HC (author's private collection, to be 
deposited in SAM), KU (Snow Entomological 
Museum, University of Kansas, Lawrence, 
Kansas, U,S.A,), SAM (South Australian 
Museum, Adelaide) and WADA (Western 
Australian Department of Agriculture, Perth), 

Except where stated otherwise, all specimens 
listed in this paper were collected by the 
author, 

Genus EXONEURA Smith 
Exoneura Smith, 1854, p. 232. See Michener. 
1965, pp. 223-226 for detailed description, 
subgenera and species. 


Subgenus EXONEURELLA Michener 


Exoneurella Michener, 1963, p. 257 (erected 
as a genus); 1965, pp. 223-224 (relegated to 
subgeneric status: diagnosis provided). 


THE ADULTS 


Key to the species of Exoneurella 
1. Second cubital cell of fore wing with subequal 
costal and medial borders (Fig. 1): 6th meta- 
somal tergum of female with simple non-bifid 
apex and u pair of lateral projections (Fig. 24, 
25); compound cyes of male strongly swollen 
(Fig, 19) ce E. tridentuta 
1. Second cubital cell of fore wing with costal mar- 
gin conspicuously shorter than medial margin 
(Figs 2. 3); 6th metasomal tergum of female 
with bidentate apex and with or without lateral 


* South Australian Museum, North Terrace, Adelaide, 5. Aust. 5000. 
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projections (Figs 4441, compound eyes of male 
not swollen (Figs 17, IB} - i 2 
2, Sixth metasomal tergum of female without 
luteral proiminences. margins smoothly sinyale 
(Fig, 4); hind femora of male obiunmely pro- 
duced and carinute venttully (Fig. 8), mẹta- 
somal terga of both sexes black without 
cream or ereamy-brown pigmentation and 
withont numerous conspicuously thickened 
setae e E. ławsom 
2. Sixth metasomal terzum of female wilh dis- 
tinct lateral projections or prominences (Figs 
5. 6); hind femora of male unmodified (Fig 
7) or not modified as in Fig. 8; mictasomal 
terga of both sexes with faint to distinct cream 
bands; lerga 3 and 4 (females) or 4 and 5 
(mates) with numerous conspicuously 
thickened setae (Fig. 11). . R ae 
.Metusomal terga yellow-brown to black with 
wide cream bands (Fie 14); 6th metasomal 
tergum of female with subacute laleral projec- 
tions (Fig. 6); hind femora of male cach with 
an acute ventral projection (Fig. 91 0.0... 
E, eremophila 
3, Metasomal terga largely black with nurrow 
(sametimes faint or incomplele) cream subapi- 
cal bands (Fig. 13); 6th metasomal tergum of 
temale with very obtuse lateral prominences 
(Fig, 5); bind femora of male unmodified (Pig. 
TN og NN ; E. retos 


Led 


Exoncora (Exoneurella) eremophila n.sp, 
Figs 2, 6, 9, 14, 15, 17 
Types 
Holotype: 7 (SAM, 1 20961), New Kalamurinu 
Homestead, 5. Aust. (27744'5, 128151, 
9-11.11.1972, on Wablenbersiv. 

Allotype: Y in SAM, Porutypes; 42 d, 44 © m 
SAM: 2 2,29 in ANIC; I A. 19 in KU. 
Diagnosis; This species differs [rom all other 
Exonenrella as follows. Lateral face marks of 
male filling spaces belween clypeus and com- 
pound eyes (Fig. 17); metasomal terga of both 
sexes yellow-brown to black with extensive 
cream maculations (Fig, 14]: pronotam with a 
pair of cream marks sublaterallv; hind femora 
of mule each with on acute ventral projection 


(Fig. 9); Ath meżasomal lergum of temale with 
bidentate apex and a pair of subacule lateral 
projections (Fig. ñ). 

Description 

Male. Body length 3.8-4.1 mm: head widih 
11-12 mm 

Head capsule as broad as long; compound 
eyes ot usual relative size (Pig. 17). face nar- 
rowed to about 43% of head width; ocelli 
approximately equal in size to antennal sockets: 
scapes failing to reach level of median occllus: 
flagella 85% as long as head width, the middle 
segments about as long as broad: genae 
viewed laterally almost half as wide as com- 
pound eyes and evenly convex: fore legs not 
especially slender, the fore tibiae about 3.5x 
us long as wide; hind femora laterally com- 
pressed. cach with an acute ventral projection 
(Fig. 9); costal margin of 2nd cubital cell of 
fore wing about half as long as 1st transverse 
cubital vein (Fig.2). 

Integument glossy generally with sparse fine 
pitting or none; metasomal terga very finely 
lineate, 

Pubescence white, virtually absent dorsally 
but fairly tong and dense ventrally and on legs 
and mesevisterna; Sth and Sth metasomal terga 
(except laterally) with a sparse covering of 
thickened bristle-like setac. 

The following areas white or cream: lower 
face, labrum and middle portions of mandibles 
(Fig. 17). scapes and pedicels venirally, 
tubercles and dorsal margin of pronotum (ex- 
cept medially), spots on tegulac, basal parts of 
Wing veins, subapical bands on tnetusomul 
terga (Fig, 14), apices of femora, bases of 
tibiae, anterior edges of fore tibine, and 
basitarsi. The following areas yellow-brown: 
scapes dorsally, Hagella ventrally, most parts 
of legs (except for cream areas), metasoma 


Firs 1— 3, Second cubital cells of right fore wings (in dorsal views) of Exonewn (Exoneurella) iriden- 
tata, E. (E,) eremophila, and E. (E.) sefesa respectively. C = costal margin, | = first 
transverse cubital vein, 

Figs 4— 6, Sixth metasomal tergu (dorsal views) of females of E. (E.] lawsoni, E. (E.) setosa and E. 
(E) eremophila respectively, í . 

Figs 7- 9. Trochanters, femora and apices of tiblse of left bind legs (anterior views) of males of E 
(E.) serosa, E. (E,) lawsont and E, (E.) eremophila respectively. 

Fig. 10. Left mandible of female of E, 1E) tridentata (ventral view). 

Fig, 11, Thickened bristle-like setae from fourth metasomal tergum of female of E. (E.) setosa 

Fig. 12. Head capsule of a relatively large female of E. (E.) aridentasa (left lateral view), 

Figs 13 and 14. Merasomae (dorsal views) of mules of E, (E) serosa und E. (E) erenopiila ve 
spectively showing cream bands (white) and translucent tergal margins (stippled). 

Fig. 15, harer pomon ot head of female of £. (£.) eremophila (anterior view) showing T-shaped 
cłypca] mark, 

Fig. 16. Head capsule of mete of E, (E) videntata (helt lateral view), 


Figs 17-19, Head capsules (anterior views) of mules of E 14) eremophila, Es OR) setot and E. (E) 


(rilentafu respectively. 
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ventrally and partially or extensively dorsally. 
Remamibe areas black or dark brown. 
Female. Body length 4.0-5.5 mm. head width 
1.1-1.2 mm. 


Head form similar to that ol male (Fig. 17): 
flagella about 67% as long as head width; 
mandibles tridentate hut not constricted suh- 
apically; metasoma fairly elongate, Gth meta- 
somal tergun with a bidentate apex and a pair 
of small bat almost ucure upturned lateral 
projections (Fig, 6); hind femora unmodified, 

Inlegument andl pubescence much as in male 
but thick bristle-like setae occur only on lergu 
3 and 4, 

Coloration as in male except that while on 
face is limited to a full-length T-shaped mark 
an clypeus (Fig. 15) 


Variation 
The extent of yellow-brown coloration on 
(he metasoma varies considerably amongst in- 
dividuals collected together gnd some speci 
mens have creamy-brown maculations on the 
lateral margins of the sculum and scutellum. 
The specific wanc, denved from Greek, 


means loying solitude and alludes to the arid 
hahitit of the species. 


Distribution 

Central regions of Australia including por- 
tions of the Northern Territory, Queensland, 
New South Wales and South Australia. 


Specimens examined: The holotype and the follaw- 
ing. OLD: Y 3,87, 3 miles (4.8 km) W, of Win- 
dora, 17,iv.1969, ex nests (HC), N.S.W 1 7,82 
miles (132 km) W. of Cabar, 3141971, on Pólo- 
is (SAM): I d, 14 7. 70 miles (113 km) E. al 
Wileannia, 31.111971, on Helichrysum, Goodenia 
and Wahlenbergiu (SAM). S. AUST.: 1%, Amatu 
(Musgrave Park) setuement, 14.x,1972, om Cutan- 
drinta, H. E. Evans & 1. F. Houston (SAM): 1 9. 
34 miles (33 km) W. of Amata, 17.x.1972, ex nest 
in pithy twig, M. E. Evany & T. F. Houston 
(SAM); 7 Y, Bettys Well (I30726'F. 2781 
Tverai Park Stu, 1-5.x1.1970, on Hibiscns 
Juéragel (SAMI, 43 4 (paratypes), 48 7 fallotype 
and paratypes), New Kalamurina HS. (27°44'S, 
I38715E), 9-11,111.1972, on Wahlenbergia (T 3, 
5 7 pinned), ex dead stems of Myriorephalis (38 
d, 43 Pin alcohol? (ANIC, KU, SAM): 2 Y. Mor- 
sań, 19.11.1563, on Wahlenbergia (HC); 4 G, 4%, 
ii} miles (16 km) 5. of Mt Davies airstrip. 
21.x.1972, on Prłotus, If E., Evans € T. F. Hons- 
ton (SAM): 2 % Mt Miccollo (32315, 
13636 E), Siam Stn, 20.14.1977, e» nest (SAM); 
l 7. 8. of Tomkinson Ranges (1298 E, 267105), 
18.x.1972, on Sczevalu, YH. E. Evans & T.F. Hous- 
ton (SAM): 2 7, 31 miles (30 km) W. of Wel- 
bourn Hill HS, 13.x.1972. on blue Eremophila, 
H. E Evulis de T. F, Houston (SAM): 2 9. 10 
miles (16 km) SE of William Creek. 28,1,1977, 
on Hakea, IM E. Evuns & T, F. Houston (SAM). 


Fxomcura (Exoneurella) lawsani Rayment. 
1946, pp. 230-232, fig. 2 (male, not female or 
larva). 


FIGS 4, 8 
Exonvarella lawsonii (Rayment) Michener 
1963, p. 257. 
Exoneura (Exoneurella) dawsoni Rayment. 


Michentr, 1965, p. 224. 
Holotype: Y fin ANIC), Canberra, ACL. 
Newlon R. Lawson. July 1945, 

l have not examined the holotype hul Ms 
Josephine Cardale (ANIC) made a critical 
examiniitian of it on my behalf and confirmed 
that it agrees with the male characieristics 
given in the diagnosis below. 

Michener (1963, p, 258) pointed out that 

the fernales and larvae described by Rayment 
in the original] description of E. ławsoni are of 
another species and are referable to the sub- 
genus Brevineura, 
Diagnosis; E, lawsoni differs from all other 
Exoneurella as follows. Hind femora of mule 
carinate and broadly produced ventrally (Fig. 
8); 6th metasomal tergum of female lacking 
lateral prominences, the margins gently sinuate 
(Fig. 4). Diflers from E. setosa and E. 
cremophila in complete absence of cream pig- 
mentation from metasoma and in absence (or 
only feeble development) of thickened bristle- 
like setae on dorsum of metasoma. 

For a detailed description of both sexes see 
Michener (1963, p. 259). Note, however, that 
the pale maculations of the face of the male 
are white, not pale yellow, 

Distribution: On and near Great Dividing 
Range of south-eastern Queensland, New 
South Wales and eastern Victoria. 

Specimens examined; QLD: 4 2,5 9, Bunya Moun- 


tains, 8.x,1968, ex nesis (HC). VIC. | g, 2 $. 
Tambo Valley, 2241966, on Wal/cnbeygła (AC), 


Exoncura (Exoncurella) setosa n.sp. 
FIGS 4. 5, 7. II. 13, t5 


Types 
Holotype: d (SAM, I 20962), West Beach, 
Adetaide, S. Aust, 25. iv.1075, ex dead 


Euphorbia stem. C. A. 6 T. F. Houston. 
Allorype: Y in SAM, Paratypes; 7 $, 10 2 in 

SAM; 4 2, 4% in ANIC; 23,2 Y in KU. 
Diagnosis: Very like E. lawsoni, differing us 
follows. Hind femora of male unmodified, 
lacking ventral flanges and projections (Fig. 
7); 6th metusornal tergum of female with a 
pair of lateral convexities (Pig. 5); metasomal 
tera of hoth sexes with narrow subapical 
bands of creamish pigment (sometimes faint 
or Incomplete, especially medially) and trans- 
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lucent brown apical margins (Fig 13): moeta- 
somal terga 4 and 5 (male) or 3 and 4 (fe- 
male) with numerous conspicuously thickened, 
hristle-like selae (Fig 11). 


Description 
Male. Body length 3.84.7 mm: head width 
1.1 1.2 mm. 

Head capsule 1.1x as broad as longs com- 
pound eyes of usual size (Fig, 18); face nar- 
rowed tu about 42% of head width in lower 
part; ocelli approximating size of antennal 
sockets; scapes jusi failing to reach level of 
median ocellus; flagella about 72% us long as 
head width; middle flagellar segments slightiv 
hroader than long; genae viewed laterally 2/3 
as wide as compound eyes and evenly conver; 
fore legs not unusually elongate. the fore tibiae 
abour 3.5x as long as wide; hind femora un- 
modilicd (Fig. 7); custal margin of 2nd 
cubital cell of fore wing about 1/4 ta 1/2 as 
long as Ist transverse cubital vein (Fig. 3). 

Tniegument almost entirely glossy; clypeus 
and scutellum finely pitted; dorsal area of pro- 
podeum dulled hy extremely fine sculpturing; 
metisomal terga finely lineate. 

Pubescence white. sparse on head and body, 
densest laterally and ventrally on thorax und 
basal parts of legs: 4th and Sth melasomal 
terga with numerous short but thick bristlę-like 
setae (Fig, 11) on dorso-apical areas. 

The following areas white: almost all af cly- 
peus und a spot of variable size on euch side 
(Fig. 18), labrum, anterior stripe on Lore tibia, 
spots at bases of mid and hind tibisc, pronotal 
tubercles and alar scleriles. The following wrens 
off-white to cream; ventral edges of scapes, 
mid and hind basitarsi, narrow subapical bands 
on melasomal terga (Fig. 13; sometimes (aint 
or incomplete especially medially), Fore legs 
(lurgely) and mid femora and tibiae anteriorly 
yellow-brown. Hind margins of metusomal 
terga translucent pale brown; remaining hreas 
black or blackish brown, 

Female, Body length 4,3-3.5 nim; head width 
1.1-1,2 mm. 

Head form similar to that of male: flagella 
64% as long as head width; mandibles tri- 
dentate but net constricted  subapically: 
melasoma elongale, the 6th lergum with bi- 
dentate apex and u pair af obtuse lateral 
prominences (Fig, 5), 

Inmtegument sculptuled as in male. 

Pubescence much as in male but bristle-like 
setae Occur on Kind margin ef 3rd metasotnal 
tergum and dorsal arca of 41h. 


Coloration differs from tbat of male as fol- 
lows: clypeus with a Cull-length white T-shaped 
stripe; paraocular arcas without white spots; 
labrum entirely brownish; legs lacking yellow- 
brown coloration. 

The specific name, derived from Latin pnd 
meaning ‘bristly’, alludes to the setation of the 
roctasoma, 

Distribunoa 

Lowlands of southern South Australia (west 

ta Spencer Gnif) and of soulh-enstern Qnueens- 
land. 
Specimens examined: The holowpe and the Pollow- 
ing, OLD: 1 7, 2 miles (3.2 km) S. of Nananeo, 
7.x.1968, on Wahlenbergia (HCI, I 7,35 3 
miles (4,8 km) N, af Peregian Reach [near Noosit 
ville), 9.x11,1966, ex nesis (HC) S. AUST 2 dh 
5 9, Glenelg North (dunes), Adelaide, 24.x.1463, 
6.xii.1964 and 14-161,]1965, on pigfnce and 
Wuhlenbergia fowers (HCV: I 2, Mambray Creck 
Rail Siding, 13.xi.1970. ex pithy stem (SAM); 3 P, 
Morgan, 18-19.xi1.1963, on Wahlenbergia (VIC): 
13 g (paratypes), 17 2 (allotype and paratypes |, 
West Beach, Adelaide. same dato as for holotype 
(ANIC, KU, SAM): 4 g, 3 7, West Bench, 
Adelaide, 5 and 24.11, 1965, 17.14.1965, on Wahler- 
bereta and ex bollow stems (HO), 


Kxoncura (Exoncurella) tridentata n. sp. 
FIGS 1, 10, 12, 16, 19-30 
Types 
Holotype: J (SAM, Y 209634, Lake Gilles 
Notlonal Park (136°46'F, 337258). S, Aust, 
31.11.1873, ex short tunrel in twig of Metra 
dendron. 

Allolype; Y in SAM. Paratvpes: 39 3, 29 F in 
SAM;2 7,5% in ANIC, 1 4, 12 Yin KU. 
Diagnosis: El tridentata differs from all other 
Exoneurella as follows. Costal margin of 2nd 
cubital ecl] of fore wing Equal to or slightly 
longer than Ist transverse cubital vein (Fig, 
1); scapes reaching to above level of median 
ocellus; male with swollen compound eyes and 
relatively narrow face (Fig, 19) and fore legs 
conspicuously elonguled; female with angular 
genac (Fig. 12). mandibles constricted sub- 
apically (Fig. 10) and 6th metasomal tergutr 

with non bifid apex (Figs 24, 25). 
Descripsion 

Mule. Body length 4.5-4.9 mm: head width 
1.6—1.9 mm. 

Head capsule 1.3x us broad us long; come 
pound eyes strongly swollen so thal face ap- 
pears sunken between them: [ace narrowed io 
about 1/4 of head width (Fig. 19): ocelli 
relatively large (about 1.4x as wide as antennal 
sockets}; genae viewed laterally (Fig. 16) 
much narrower than compound eyes and nal 
angular; scapes slender, reaching to just above 
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Imm 


Figs 20-29. Exoneura (Exoneurella) tridentata female. Figs 20, 21.—Heud capsules (anterior views) of 
smallest and largest known specimens respectively, drawn to same length. Figs 22, 24 — 
Smallest and largest known specimens respectively (dorsal views) (antennae and legs omit- 
ted, fore wings represented by broken lines). Figs 24, 25,—Sixth metasomal terga (dorsul 
views) of smallest and largest known specimens, respectively. Figs 26, 27.—Left halves of 
fourth metasomal sterna (dorsal views) of smallest and largest known specimens, respec- 
tively, drawn to same length, Figs 28, 29.—First metasomal terga (dorsal views) of smallest 
and largest known females, respectively, drawn to same size to illustrate differences in sur- 


face pitting. 


level of median ocellus; Jlazella relatively short, 
1/2 as long as head width, all segments but 
apical one broader than long; fure legs very 
slender, the tibiae 5x longer than wide; hind 
femora unmodilied; costal margin of 2nd 
cubital cell of fore wing equal lo or longer 


than Ist transverse cubital vein (Fig. 1); 
metasoma relatively short, broad and de- 
pressed, 


integument of face smooth but dull with 
close small pitting on clypeus; scutum and 
scutellum glossy with very sparse fine pitting; 
mesepisterna dulled by shullow coarse pitting; 
anterior half of Ist metasomal icrgum glossy 
and impunctate. the posterior half and most of 
tergum 2 pitted and finely roughened, dull ex- 


cepl laterally; tergum 3 shiny but coarsely 
pilied; terga 4 to 7 duller with fine reticulate 
sculpture. 


Pubescence white, fairly long and sparse 
generally, densest on clypeus, posterior ol 
head, sides and venter of thorax, sides of pro- 
podeum, basal areas of legs and ist metasomal 
tergum, 


Colour black generally except for the follow- 
ing: clypeal mark (Fig. 19), ventral edges of 
scapes, patches on tegulae and wing bases and 
spot at base of each tibia white to cream; 
apical portions of femora, all tibiae and tarsi 
orange-brown; wing veins and ventral surlaces 
of flagella brown. 
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Female. Size extremely variable: body length 
485100 mm; head width 1,3-2.1 mm. 

Head (viewed aliteriotly) grading from 
fairly round in small females (Fig. 20) to 
rather quadrate in large females (Fig. 21); 
accordingly ahe inner orbits vary from slightly 
canverging to slightly diverging below: genae 
(viewed laterully) almost as wide as compound 
eyes and very angular, especially m large 
specimens (Fig. 12); scapes slender and reach- 
ing median ocellusz Hagella 65% as long as 
hend width; labrun) with a stout carinate 
median tubercle; mandibles tridentate, strongly 
constricted subupically (Fig, 10); legs not as 
slender as those ul male; metasoma elongate 
and rather parallel-sided, more so in large fe- 
males (Figs 22. 23); Gth tergum upturned, 
slightly to strongly concave dorsally. rather 
Iriangular with small lateral projections in 
small females (Fig. 24) grading to quadrate 
in large females (Fig. 25), 

Integument largely glossy with few scattered 
small pits; dorsal and lateral arcas of pro- 
podeum dull with fine roughening; Ist mela- 
somal tergum of small specimens with re- 
latively few pits concentrated along posterior 
margin (Fig. 28), of larger specimens with 
numerous coarser pits some of which exceed 
the ocelli in size and many of which coalesce 
to form an irregular emargination posteriorly 
(Fig. 2%), more apical terga with sparse 
medium pitting and fine reticulate sculpturing, 
sirongest on terga 4 lo 6. Pubescence generally 
sparse, white and inconspicuous, longest on 
sides ni metasoma and hind tibiae; dorsal arcas 
of metasomal terga lacking thiekened or con- 
spivuons setac. 

Head and body black; clypeus with a full 
length T-shaped white mark: labrum, man- 
dibles and legs largely or wholly orange-hrown; 
medium and Jarge females usually have diffuse 
oranye-brown patches on mesepisterna, meta- 
sternum and anterior metasomal sterna. 

The specific name refers to the 3-pointed 
margin of the 6th metasolmal tergum of the 
female. 

Distriburion 

Semi-arul regions of Suuth Australia ond 
southern Western Australia (the mallee Enca- 
Ivptus belt und bordering areas), 

Specimens examined: The holotype and Ue fallow- 
me S&S. AUST: 1 und 14 Y (all paratypes). 
Corurma Hills, N. of Tran Knob, 19.1v,1971, ex 
nest (SAM); 4 0, 8. of Iron Katon. Eyre Penin- 
sula, 30,x1,1971, on Eremoplile (HC); 40 4 


{paratypes}, 26 2 {including allotype and 22 para- 
types), Lake Gilles National Park, 30--31.x1i.1973. 


11-16.v.1974, 14-17. v1,1974, 29.viii-1.1%,1974 and 
27.x.1974, ex nests in hollow Heteradendron wigs, 
©. 4. & T. F. Houston (ANIC, HC, KU and SAM 
—some in alcohol); | £ (paratype). 3 i northern 
Middleback Ranges (137°9'E, 33°3°S), 7-8,x. AJ 
ex hollow Meteradendran twigs, © A & T. 
Houston (HC, SAM); 7 9. 8 miles (13 km) E. af 
Poochera. B.i.1970, on Milalnacu pubescens (HC); 
L 7, 25 km NNW, of Pt Augusta, 29.11.1972, on 
Msoperutn (SAM); 3 7, 2 miles (3.2 km) N. of 
Port Germejn, 7.1.1970, on Loranthus miraculosts 
and Melaleuca pubescens (MIC): 1 4, 30 miles (48 
km} NNW. of Renmark, 22.1, Hoes on mallee 
Eucalyptus ISAM), W, AUST. 1 4, 27 miles (43 
km) W. of Coolgurdie, 18.7, 1570, on Evenly plus 
(HC): 1 9, 25 miles (40 km) E of Kalbart, 
ALITA. A. T. Richards (WADA): I 7. 8 miles 
(13 km) S. ol Wanvo, 7 1.1974, K, Y, Richards 
(WADA), 
Size-correlated variation in E. tridentata 

As noted in the above description. females 
OPE, tridentata vary markedly in size and form 
and slightly in coloration. Same of this varia- 
tion is correlated with size and since it is sig- 
nificant in terms of the bionomics of ihe bees 
it is detailed below. 


Individual size has been judged according ta 
head capsule width. Measurements ul fore 
wing lengths were made but proved un- 
necessary since the ratio of fore wing length to 
head width remained approximately constant 
Overt a range of mensurements. 

With increasing size, the following changes 
occur. 

(L) The head capsule becomes increasingly 
more quadrate, the inner orbits changing 
from slightly converging to slightly di- 
verging below und the clypeus becoming 
wider relative to its length (cf. Figs 20, 
21). 

The metasoma becomes relatively Targer 
(especially in length}, In the smallest fe- 
males the apex of the metasoma does nat 
extend beyond the tips of the reflexed fore 
wings Whereas in the largest females it 
protrudes beyond tear by about 1/3 of 
its length (el. Figs 2 22, 23). This jncrease 
in relative size is not due to extension of 
the telescopic segments but reflects an in- 
crease in size of all the component parts 
including the sting. 

The latero-apical projections of the 6th 
metasomal tergum become relatively 
larger, more obtuse and further apart (cf. 
Fins 24, 25). This variation is quantificd 
in Figure 30, 

The lst metasomal tergum becomes in- 
creasingly more coarsely and deeply pitted 
and in the larger females the pits slong 
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Fip, 30. Allometry in females of Exoneura (Exo- 
Neurella) tridentata. Scatter diagram 
showing how relative width of apex of 
sixth metasamwl tergum increases with 
size of individval. The number of indivi- 
duals répresented by spots increases with 
their size in the order J, 2, 3, 4, 5, 6-10, 
11-15, 16-20 and 21-25, 


the posterior margin coalesce to form an 
irregular emargination (cf. Figs 28, 29). 
The integument of the metasoma becomes 
relatively thicker and more brittle and the 
apodemes become relatively larger (cf. 
Figs 26, 27). The sturdier anterolateral 
apodemes are associated with relatively 
lurger extensor muscles. 

Orange-brown patches with diffuse bor- 
ders appear on the thorax and metasoma 
of medium and large females, They occur 
on the mesepisterna, mesosterna and 
anterior metasomal sterna. The larger the 
individual, the more extensive are the 
maculations. 

A small median spine develops from the 
gradulus of the 4th metasomal tergum in 
medium and large females. 
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This variation appears to be unique amongst 
allodapine bees and in the family Antho- 
phoridac as a whole, Michener (1965a) dis- 
cussed size variation amongst females of the 
social Australian hee, Exoneura (E.) variabilis 
Rayment, In this species, egg layers average 
larger than workers but na siructural differ- 
ences or allometry has been reported. The 
degree of size variation in this species is also 
less than in E. tridentata, the largest known 
females baving head widths only 1.28x as great 
as the smallest females (cf. 154x in E. 
tridentata). 


THE IMMATURES 


The immatures studied were preserved hy 
dropping them live into either Kahle’s solution 
or 75% ethyl alcohol and were stored in the 
latter, 


Syed (19631 described 4 larval instars of 
E. lawsoni from preserved material and 
Michener (1964) described and figured live 
specimens of probable 2nd, 3rd and 4th instars 
as well as the egg, prepupa and pupa. How- 
ever, the identity of the material studied and 
described by these uuthors is subject to a little 
uncertainty because a few of the nests from 
which it was derived have proven to belong to 
E. setosa (C. D, Michener—personal com- 
munication), Professor Michener confirms thil 
the bulk of the adult material on which he 
based his 1964 studies is clearly E. lawsoni and 
in all probability the immatures described by 
him would be of the same species. 


Four morphologically distinct larval instars 
can be recognised in each of the known species 
of Exoncurella without recourse to histograms 
of head width frequencies. Indeed, with 
Exoneura tridentata there is such marked size 
variation within each instar and such wide 
overlap in size between them that the histo- 
gram of head width frequencies was of no 
help at all in determining the number ot in- 
stars. 


The terminology employed in the following 
descriptions of larvae follows that of 
Michener (1953). 


Figs 31-42. Immatures of Exoneura (Exoneurella) eremophila. Fig. 31—Ege. Fig. 32.—First instuc 
partly enclosed in chorion (left lateral view). Fig. 33.—Second instar with chorion still 
attached (left lateral view), Fig. 34,—Ventral view of head and fore body of secand in- 
star. Figs 35, 36.—Third and fourth instars, respectively (left lateral views). Fig. 37.— 
spiracle of fourth instar. Fig. 38—Tfead of fourth instar (anterior view). Figs 39, 40.—1 eft 
mandible of fourth instar, anterior and ventral views, respectively. Fig, 41.—Mouthparts 
of fourth instar (posterior view). Fig. 42.—Female pupa (left lateral view). 


NEW AUSTRALIAN ALLODAPINE BEES 


FIGS 31-42 


23 


24 TF. HOUSTON 


E. (E.) eremophila 
Esg. (Fig. 31]. Aboul 1.1 mm long and 0.4 
mm lu maximum width; white, sausave-shaped 
and with a course Teticulate sculpturing each 
end, the middle portion being tuberculate, 

In some eggs (rom Queensland nests the 
seulpturing was weak or absent. 


First instar—(Fig 32), Remains almost 
wholly within chorion, head of very simple 
form, lacking lateral lobes, antennae and setac; 
mouthparts hardly developed, lobe-like and 
probably non-functional: body sac-like without 
obvious segmental lines, tubercles or setat, 


Second instar—tFigs 33, 34), Chorion re- 
mains attached to abdomen; head relatively 
broader than in let instar but with no obvious 
lateral lobes; antennae well-developed, capitate 
and laterally directed; mouthparts well-deve- 
loped and functional: head capsule wilh 
numerous moderately long setae; body without 
setas und distinct segmental lines but with 4 
tubercles: each side anteriorly and a middarsal 
tubercle on prothorax. 


Third instar— (Fig. 35), Entirely free of 
chorion; head relatively very broad with well 
developed ventrolateral lobes; antennae very 
slender and acute apically; body gently curved 
with distinct jntersegmental lines, no antero- 
lateral tubercles or ventiolateral swellings but 
prothorux with a distinct middorsal rubercte; 
anal slit moderately deeply incised; setae 
numerous on head and body, longest on 
ventrolateral lobes of head; patches of small 
setae occur dorsally and laterally on the pre- 
thorax, laferally on the following 4 segments 
and transverse rows of short stiff setae occur 
dursoluterally qa the 2nd to 12th bady seg- 
ments. 


Fourth instar. —( Figs 36-41). Head relatively 
very broad with conspicuous ventrolateral 
swellings and slender acute antennae (Fig. 38); 
labrum bilobed apically with a few sensoria, 
not delimited from distinctly sunken clypeal 
region; mandibles slender apically with only a 
few minute spines subapically and a single 
sensorium ventrally (Figs 39, 40): maxillae 
shorter than labium, their palpi consisting of 
indistinct tubercles bearing a few sensoria 
(Fis 41); labium bearing tubercle-like palpi 
latero-apically; body strongly bent at 5th ab- 
dominal segment (Fig. 36); prothoras with an 
obtuse mid-dorsal tubercle: intersegmental lines 
wenk; ventroliteral body swellings absent; 
terminal segment of abdomen strongly laterally 


compressed with anal slit deeply incised; setn- 
tion much as in 3rd instar but all body seg- 
ments have ventrolateral patches of sctac; 
attial and primary tracheal upenings of 
spiracles circular; atria without spines but with 
u lew branching and anastomosing sculpiural 
lines; subatria relatively Jong (Fig. 37). 


Prepupa —S5imilar to 4th instar except that the 
body is straight and swollen anteriorly. 
Pupa—AFig. 42). Conforms essentially to 
features of the adult bur the following special 
pupal structures were noticed: all coxae with 
veniro-apical spines (very short and incon- 
spicuous un mid and hind coxae of females); 
vertex (across full width). interantennal area, 
upper, middle and lower clypeus with ea- 
tremely long setae; 2nd to Sth metasomal seg- 
ments also with 2 or 3 long setae each side; in 
same specimens the more apical metasomal 
terga bear u few tiny setae dorsally, 

Material examined.--155 eges, 109 larvae and pre- 
pupac and 46 pupae, New Kalamurina HS, S. 
Aust., QS 1L41.1972, ga dead stems of Mysia- 
cephalus) 7 eggs, 48 larvae and prepupac and 2 


pupue, 4.8 km W of Windorah, Qld, 17.14.1969, ev 
desd stems of Crotalaria, 


E, (F,) setosa 

Egy—i Fig 43). About LO mm long and 
04 mm in maximum width: white, sausage- 
shaped and with u reticulate seulpcural pattern 
(finer than that of E, eremepłtila eggs. } 

First instar—Not observed, 

Second instar.—1 Fig. 44). Similar to that of E- 
eremophila except that antennae pre not gapi- 
tale; Ist and 2nd body segments with a few 
small setae dorsally. 

Third instar —{Figz, 45). Similar 10 that of E. 
eremophila but with more distinct interseg- 
mental lines and moderately developed ventro- 
lateral body swellings. Of 4 specimens ex- 
amined, 2 lacked dorsal abdominal setae and 
2 shehtly larger ones had setae on all but the 
terminal segment 

Fourth instar—(Fig. 46). Generally similar 
to that of E. eremophila except as follows: 
intersegmenial hnes more distinet; ventro- 
lateral swellings moderately developed; Sth 
abdominal segment slightly more proluhetant 
dorsally; labial palpi situated more posteriorly 
on labium and further from apex, 
Prepupa—Like 4th instar but body straight 
and swollen anteriorly. 

Pupi —Genecrally similar ta thar of E. eremita 
phile (allowing for differences corrclated with 
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1 mm 


Wigs 41-46. Immatures of Exonéara  (Exo- 
neurella) setósą. Fig, 43.— Egg, Fig. 
44, —Second instar in left lateral 
(upper) and dorsal (lower) views. 
Figs 45, 46.—Third and fourth in- 
stars, respectively (left Jateral views), 


adult form); 3rd tą Sth metasomal terga with 
a few short setae dotso-apically. 

Material examined —21 eggs, 32 larvae and pre- 
pupae und 12 pupae, West Beach, Adelaide, S. 
Aust. Feb.-Oct. 1965, ex dead stems of Euphor- 
bia; 14 eggs, 28 larvae and prepupae and 3 pupue, 
4.8 km N. of Peregian Beach, Old. 9.xii.1966. 


E, (E.) tridentata 

Egg. —(Fig. 47). Size variable ranging from 
1.3-2.0 mm in length and 0.43-0.70 mm in 
maximum width; white, sausage-shaped to 
elongate ovoid; chorion entirely smooth to 
finely granular (except at the ends), 

First instar —(Fig. 48). Remains largely with- 
in chorion; head capsule smooth and appoxi- 
mately circular in anterior view; antennae, 
mouthparts and setae absent; body sac-like 
without intersegmental limes, tubercles and 
setae. 

Second insiar.—(Fig, 49), Retains chorion on 
apex of abdomen: head broad with distinct 
lateral lobes which are usually reflexed against 
sides of prothorax; antennae absent; mouth- 
parts developed and functional; body sausage- 
shaped, curved, Jacking tubercles and with 
weak intersegmental lines; head with numerous 
setae, longest on vertex where they are thick 
throughout their length; body lacking setae. 
Third instar.—(Fig. 50). Head relatively ex- 
tremely broad with laterally extended lobes; 
antennac present, relatively short (compared 
with those of other Exoneurella) and medially 
directed: body curved. without tubercles 
{except dorso-apically on terminal segment) 
and with weak intersegmental lines; head wilh 
almost a complete covering of short blunt 
setae; body without setae. 

Fourth instar-—(Figs 51-56). Head with ex- 
ceptionally large quadrate lateral extensions 
(Fig. 53); antennae short, slender, acute and 
medially directed; labrum broad und bilobed 
with several sensoria ventrally (Fig. 56), not 
delimited [rom clypeo-frontal area: mandibles 
(Figs 54-56) slender, tapering and compressed 
apically, each with a pair of sensoria ventrally 
but lacking spines; labium rounded and lobe- 
like, bearing 2 patches of sensoria which may 
represent obsolescent palpi (Fig. 56): a trans- 
verse, laterally projecting lobe behind the 
labium probably represents degenerate maxillae 
(Figs 53, 56): body strongly bent at Sth ab- 
dominal segment which, like the 6th, bears a 
prominent dorso-median tubercle (Fig, 31); 
7th abdominal segment with a small dorsal 
tubercle; terminal abdominal segment broad 
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Figs 47-56. Immatures of Exoneura (Exoneurella) tridentata. Fig. 47.—Eggs showing extremes of form 
and sculpturing. Figs 48, 49.—First and second instars with chorion attached (left lateral 
views). Figs 50, 51.—Third and fourth instars, respectively (left lateral views), with en- 
largements of capitate seta and spinose apical tubercle. Fig. 52,—Spiracle of fourth instar. 
Fig. 53.—Head capsule of fourth instar (anterior view). Figs 54, 55,—Left mandible of 
fourth instar in anterior and ventral views, respectively. Fig. 56—Mouth parts of fourth in- 
star (ventral view. L, labrum; LI, labium; M, mandible; MX, maxilla?). Figs 48-51 are 
drawn to same scale. 
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with a moderaicly large spinose tubercle just 
above the anus (Fig. 51); head with humerous 
short obluse selae: body with short setue dis- 
posed im transverse bands on prolhoracic to 
4th ahdomingl segments and small dorsal 
patches on the Sth to 9th; relatively large thick 
capitale selac occur ventrally in clusters on the 
metathoracic lo 2nd abdominal segments and 
singly or clustered laterally on the meso- 
thoracic lo 4th abdominal segments; spiracles 
(Fig, 52) nol protruding above body wall: 
anial amb prumarę tracheal openings circular; 
atria subspheroidal without spines or other 
sculpture; subalria slender with about 18 an- 
nulations. 

Prepupa—Similar to 4th instar but body 
straight, swollen anteriorly and with reduced 
dorsal tubercles, 

Pupa—Similar to that of E. eremophila dif- 
fering as Follows. Head with fewer setae, a puir 
being situaled low on the ctypeus and several 
across the vertex. the more lateral ones being 
much longer than more medial ones; metasoma 
with short setue dorsally on segments 2-5 (fe- 
males) and 2-6 (males) fin addition to the 
long lateral setae). 

Material examined —2004 egos, 125 larvae and 
prepupae snd 73 pupae, Lake Gilles National 


Park. S. Aust, 30.x11.1973-27,x,1974, cx desd 
slems of Helerodendron olelfalium. 


Discussion 


Regarding adult features, the 3 new species 
ágrec almost lolally with the diagnosis of 
Exorenrella given by Michener (19654, p. 
223). The only points of disagreement relate 
lo E. tridentata! in this species the eyes of 
males are conspicuously swollen, the apex of 
the 6th metasomal tergum of temalos is simple. 
not bifid, and the costal margin of the 2nd 
cubital cell ot the fore wing of both sexes is 
at least as long as the la transverse cubital 
vein, not much shorler, In these respects E, 
tridentata is rather more like bees af the suh- 
genus Exoneura than are other Exonenrella. It 
is also unlike its closest relatives in the cons 
stricted manulihles, angular genac. pronounced 
se variation and allometry of females. 

Epes of Exoreurelía are inusual amongst 
those of allodapines {Michener 1973, p. 281) 
in having sculptured chorions. The sculpturing 
forms a delicate reticulum in E, lawsoni and 
E. setósa, fine granules in E. tridentata (absent 
in some specimens) and a combination af 
coarse reliculum and distinct tubercles in A- 
eremophila. 


Similarities in larval [orm between the 4 
species af Exonenrella correspond lo similari 
ties In adult farm. hus, lurvao of E. serosa 
are most like larvae of E. ławsoni as described 
and figured by Michener (1964. pp. 422-424, 
gs 13-20) and larvae of E. eremaptila differ 
from these 2 species in only a few minor 
features, On the other hand, larvar of E. 
tridentata are highly distinctive: the head cap- 
sule of Jad ta Aih instars js extraordinarily 
produced und quadrate laterally, the antennae 
are comparatively tiny, the maxillae and 
labium are strongly modified, 2nd instars lack 
lateral body tubercles but 41h instars have large 
dorsal lubereles on the Sth and 6th abdonnnal 
segments, spiny apical tubercles and peculiar 
thickened setae on the thoracic and anterior 
abdominal segments. 

The fentures which will - distinguish 
Exoneurella larvae from those of other groups 
ace the following Head capsule fof more 
mature instars) relatively broad with distinet 
hairy ventrolateral or lateral expansions: an- 
tennae (except in E. tridentata) of 2nd to 4th 
instars relatively long, slender apically, thick- 
ened basally und directed anterolaterally: na 
separation of clypeus and Jabrum; mandibles 
strongly tapered with slender simple apices: 
body of 4th instar conspicuously bent at Sth 
abdominal segment which protrudes dorsally: 
3rd and 4th instars lacking lateral or ventra- 
lateral extensions of body segments such as 
occur in other Exoneura (Syed 19631. 


The pupae of Exoneurella differ fram 
species to species in conformity with adult dif- 
ferences bul otherwise are fairly uniform. Of 
the various specialized pupal structures occur- 
nng in Apoidea (Michener 1954) the only ones 
occuring in Exoneurella ure lang thick setae 
on the head and mctasoma, fine short setae on 
the metasomal terga, and coxal spines 
Michener (1964, p. 424) remarks on the ab- 
sence of coxal and trochanteral spines in E. 
lawson? but I have seen no material which 
could confirm this. Specific differences were 
noted in the number and arrangement of setae, 


Exoneurella. originally established as a genus, 
was relegated lo  subgeneric status in 
Micheners (19654) classification of Australian 
bees but has continued to receive generic 
status (Michener 1971, 1973). The taxon with 
ils new additions remains distinctive and well 
defined. T consider it a pulely arbitrary malter 
whether one recognizes it at generic or sub- 
generic level and have preferred ta follow 
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Michener’s (19656) arrangement since it ex- 
presses the obvious affinity between Exo- 
neurella, Exoneura s. str. and Brevineura. 
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